The band origin of the A t uiode v 2 , which represents the symmetrical stretching vibration of the two C = N bonds of furazan, has been determined from the high-resolution FT-IR band as v° = 1418.4724± 0.0001 cm -1 . The rotational parameters of this excited state, as determined in a preceding DRM microwave study, have been confirmed and their precision was raised through the combined fit of microwave data and of some 2500 rovibrational transitions.
I. Introduction
In continuation of recent papers [ 
II. Experimental
The wavenumber range from 1100-1900 cm with Ge. After adequate optical filtering the radiation was detected by an MCT (HgCdTe) detector at 77 K (initially: Ge:Cu detector at 4.2 K). In both experiments the sample cell with wedged Csl windows was an external addition to the commercial instrument providing for an optical path length of 300 cm. The interferogram was built up from 600 co-added scans (initially: 245 scans) and the unapodised spectral resolution was 0.0031 cm -1 (0.0039 cm -1 in 1990 
III. Theory and Computational Aspects
These aspects of the work have been summarised in each of the previous parts [la-c]. They are re-included here merely for completeness.
Under the assumption that the various vibrational modes of a molecule (for the modes of furazan see 
IV. Results

Assignments within the v 2 -Band
It has been shown previously With this fact in mind, the recording of the v 2 -band at the (excessively) high pressure of 2.5 mbar was examined in the vicinity of 1418 cm -1 [5] . As is emphasised through blackening-in of the relevant peaks in 
Qualitative Appearance of the v 2 -Band
A detailed description of the structures of A-and B-type bands of furazan has been given previously [la] . The rotational fine structure of the present B-type band v 2 agrees in all aspects with the characteristic features outlined before: Fig. 3 , which shows areas of the band under the high pressure of 2.5 mbar and under the low pressure of 0.3 mbar, illustrates that both the P-and R-branch consist of regularly spaced groups of transitions (clusters) which in each case begin with the strongest component J ( 
Molecular Constants and Band Origin
Following the rovibrational assignment of over 750 P-branch transitions and of an equal number of R-branch lines, more then 1000 Q-branch lines could be identified within about ±10 cm" 1 of the band origin. With peak wavenumber values taken from the low-pressure repeat-experiment alone, all these IR transitions were fitted with the LSQ program SMINIQ for the purpose of extracting the best values of the rotational parameters of the state v 2 = 1 and of the band origin v 2 from the assigned lines. The rotational parameters of the GS were held fixed at their predetermined values [la] , which are included in Table 1 .
About 40 tentatively assigned absorptions were eliminated from the final LSQ fit of the band on the ground that their peak wavenumbers deviated by more than the adopted compatibility limit of ±5xl0 _4 cm _1 from the expected (calculated) positions. About 170 observed absorptions of the v 2 -band were split into narrow doublets. This 'manipulation' of the experimental data was considered justified whenever the calculated band structure indicated that an observed peak represented two separate rovibrational transitions which could not be resolved experimentally. In the listing of fitted transitions such mod- ified wavenumber values are marked with a dot, although they are readily recognisable from the fact that the separation of these wavenumber values is up to ten times smaller than the spectral resolution of the interferometer (0.0031 cm -1 ). The list of fitted transitions has been deposited for general access with the "Sektion für Spektren und Strukturdokumentation" of the Universität Ulm (Postfach 4066, D-7900 Ulm/ Donau, FRG). It may also be obtained from the authors.
As indicated in Table 1 , which includes a diagrammatic description of the mode v 2 of furazan, the LSQ fit of 2552 IR transitions alone, as determined from the low-pressure repeat experiment, reproduces the peak wavenumber values of absorptions with a standard deviation os 2xl0 were included in the fit with a 100 times larger weight than the IR transitions, this deviation reduced by a factor of about 20. Through the inclusion of these DRM MW data the precision of the derived rotational parameters of the excited state was improved by factors of up to 4, and the statistical uncertainty of the band origin was reduced by an order of magnitude to +10" 6 cm' 1 . As the bottom half of Table 1 shows, the final uncertainties of the parameters of the state v 2 = 1 are essentially the same as those of their counterparts in the GS. The rather high statistical accuracy of the band origin is, unfortunately, lost within the considerably larger uncertainty associated with the calibration of the wavenumber scale of the spectrometer. It seems reasonable in those circumstances to quote the band origin with the absolute uncertainty imposed by the calibration as v° = 1418.4724 ± 0.0001 cm" 1 .
For an assessment of the LSQ-fit the correlation matrix is reproduced overleaf.
V. Discussion
The successful fit of the rovibrational transitions of the fundamental v 2 to an unperturbed rotational level scheme of the excited state confirms the expected absence of detectable Coriolis perturbations from this vibration state. In combination with analogous results in the previous studies [1 a-c], all six modes of furazan above 900 cm" 1 must therefore be judged as free from vibrational interactions. The same conclusion must also be inferred for the seventh fundamental in this wavenumber range, which may be described [lb] as the antisymmetrical C = N stretching vibration v 10 (B 1 ) ~ 1541 cm -1 [5] . Unfortunately, we did not succeed in identifying the pure rotational spectrum of Correlation matrix of the LSQ determination of the molecular constants of the state v 2 = l. The rovibrational analysis of the fundamentals below 900 cm -1 is more troublesome due to the presence of vibrational perturbations between these modes. Their study is in hand and the findings will be communicated in due course.
